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Abstract of JP9208616 

PROBLEM TO BE SOLVED: To provide a process for preparing a styrene polymer which enables the 
mol.wL of a resultant polymer to be easily regulated by polymerizing a styrene compd. in the presence 
of a polyman. initiator comprising a complex of a group 8 metal of the periodic table, a specified 
aluminum compd., and a halogenated compd. 

SOLUTION: A polymn. initiator comprising a complex (A) of a group 8 metal of the periodic table Ie,g. 
dichlorotris(triphenylphosphine) ruthenium], an aluminum compd. (B) represented by formula I (wherein 
L1 , L2 , and L3 represent an alkyl, an alkoxy, an aryl, an aryloxy, or a halogen) (e.g. 
triisopropoxyaluminum), and a compd. (C) represented by formula II (wherein X1 represents a halogen; 
and X2 , X3 , and X4 represent a halogen, H, an alkyl. an a^. ™ an on J- 9roup contg. a hetero atom) 
(e.g. carbon tetrachloride) and/or a halogenated sulfonyl compd. represented by formula III (wherein R 
represents a hydrocarbon; and X represents a halogen) (e.g. benzenesuffbnyl chloride) is prepd. A 
styrene compd. is polymerized in the presence of this polymn. initiator to obtain a styrene polymer. 
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(54) PREPARATION OF STYRENE POLYMER 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a process for 

preparing a styrene polymer which enables the mol.wt. of A I L»LsL; 1 

a resultant polymer to be easily regulated by 

polymerizing a styrene compd. in the presence of a 

poly man. initiator comprising a complex of a group 8 

metal of the periodic table, a specified aluminum compd., 

and a halogenated compd, 

SOLUTION: A polymn. initiator comprising a complex (A) 

of a group 8 metal of the periodic table [e.g. dichlorotris C X; Xi X3 X* TI 

(triphenylphosphine) ruthenium], an aluminum compd. (B) 

represented by formula 1 (wherein L1, L2, and L3 

represent an alkyl, an alkoxy, an aryl, an aryloxy, or a 

halogen) (e-g. triisopropoxyaluminum), and a compd. (C) 

represented by formula II (wherein X1 represents a 

halogen; and X2, X3, and X4 represent a halogen, H an R S 0= X to 

alky], an aryl, or an org. group contg. a hetero atom) (e.g. 
carbon tetrachloride) and/or a halogenated sutfbnyl 
compd. represented by formula m (wherein R represents 
a hydrocarbon: and X represents a halogen) (e.g. 

benzenesulfonyl chloride) is prepd. A styrene compd. is polymerized in the presence of this 
polymn. initiator to obtain a styrene polymer. 
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DETAILED DESCRIPTION 

Jbetalerf Daao/^u^i of the aivenUanJ 
[WOlJ 
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these, »»* mAul pofymerf^tipn iced hdustoaT most widely. The eh.in pf (tyrene was madji 
to start by matunc a radaal Rename axent tito a ceb^nerizstion MUiltf, eaparvRy. by tho 
growth meeKon folfawing It. attnou** B pobrorizottBii ^ ^imd out iWwth wid tmded to 
ewee aide raaetr-x wch oa a poJyrt- nation halt. rntgnitidn, and maoirttruitan, r«- the 
**tebiity of mm. radical therefore eenenji cf rnoiooubr >..,M ni difficult far ih> nf;i| 



[DOW] 

[Problemf*) to be SoWed by the awHion] In the ro<fit*i vghTnorizatlon ef atyraneg although (t 
was hw&rUm on industry that mefecufar wsiiht hcr aa eo e with polymeria Upr, tjrne amnait 
when RUAiia; molecubr weight aeay to corrtrol and manvfpetvrirti jnstaaatiart ef *n and functional 
group, aarwatV* of raaoromer*. aid * perfect blook aepofymar. h the nflktaJ pejyfiKwmtion 
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foniKib and X *h<», « hsloeefi atom) — mho — Iti U« maraufiicbjrH apervach cf tha alvrar* 
vyetem QOhfrni* cheracterizod by earrybi out lha polym«ricsb'cn of bS* atyram tn the ba» 9 m of 
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tOOOl) Ab on oxampU ^ . rwtal complax fpr eramplc. a dfeWpr, trit CtrchenyJ phoephrna) 
■vtfcmim dhhkwo tna (trfcuty) phe^phiia} ruthenium, .to. cm ba mcr^W. «p 0C lafly a 
tthro tna (trtpaanyl ohoc^hinoj mUi-iVm is dadrabJa. 

BWOfl] Aa an aJtyt p-«up. hotero otfifn* such ac Qiyjon, nitrecn. »d aullU. m» be mcajdetf 
*«dthothwii-of ca*tapn numbora 1-6 la dmirablo about L1. li and L» In tha ewpound 
sapressed wfth eaU s*n*ral formula Cf). Spocffioaly, o nwhyt pmp. an pthyl a/cyp. n^propyl 
rmv. an wopyl •>«». n-butyL an Jaafavtyl niPoal. t-butyJ. «** „ n bo /nent^d, Aa an aryt 
»«mp. tha thTna of e*«*»i wbot B-1b i> durable, and con ma^pn a phony! avouo and a 
Aaphihyf pnn. As an «lko>y rroup. the mtt**y croup of tha eorban rvnbarc iudi a» , 
BMlHssy group. a« othevy r*£cel. a propoxy pme, and o butor, tmdi^i, can ba manlim** As 
an ant RAKISH I radkal an J r«t> you may hova th* 9 hyi group at th* wbon numBen 1-5 »f a 
subaUuanc for example. 1-B t^ac^ end. apa^ 7 aa>. a 2 and 6-0 t-bwtyi phenoxy groi* 
oan ba fntst^d other than • en-wty gixiup or a naphthoxy radloaL 
[OOMJ A* a daewrfrfa oon^ound, i^wpropojcv atunOium. triieabutylaijinlaun. «t«. oan be 
mwiborted aapaeiaiy. Uoraover, wfien th. WffV ound <»praaa M d ^ aid general fbnnil» (a b 
etq^Md bp * detei XI ia a hvlacon atom end ii« habssn chosen (tw ndVa 9 bromft*. «nd 
oh»ori>a m down Wo. Ao a hal&a>n sSwm. what h enaavr fnim iodine, a titmn,, and ohJortia b 
deskrsble about X2. XI and X*. Aa a»yi iroup. lh» thi, oiibon nu^^c dwa-ahK 
and, spedfealV, p nethyl craus, on «Utyl rroup. t-propyl *rwp. nrorapyl sreup, UifcyL eto. are 
nienttoned. Mo^jnror, as an aryJ erowp. tha thaig of tha e^bon nwnbera d-JIV wch sw a phenyl 
cms and b naphtRyl grwp. is doslrahta. Aa *n organTo radtaal yn*h hae a hetero tun, % h the 
orcanlo raoloal t4 Uw carbon numbers 1-10 whwh oontafai ox^^n. nftrosen, sulfur', mte, as > 
halero atom, and vdtat n«v aster, a Metoaa and etiw truoostor. a thaAaUna. o Ubettw, an 
fc»*m amide assoobtloA, ate fc [pen boned 

B»iO] As thoco oonorat* «vmpound^ a carbon cavachlorlda. BuftOMQ VkMoramethani, l- 
phanyiediyl bromlda. 4-BUTOMO ethyl bed»aitv. a methyl ohleriea, .n athyi oNortde. 1 1 1- 
b'khlBrvadiane. 1 and 1. 1-TQRJBUROMO ethane dtchforo dbroaiemvihvne, eto. oon ba 
i n eaa juiwd Abo ai thaaa, m carbon tetraftMeriio. BUROUO bioJuenhr^thene. I^envbuhyt 
brWde. end 2-BUROMD -hy» CvtyLrte are u*-l ^orabr/. 

t 001 ' 3 1 More oyer, when tha Ivlscenation ouffonyl eonvound expreaaad WbS eeid general fefrnwla 
C33 h aaplairndtDa detail ft U tfeeen from the aJkyl grwo of carbon nua*w 1-10, or tha a*** 
fToup oreartMi mntbera 6-16, and evperoly Its phonrf crwp is ucuatV deairsbla. Although 
iodno, ortortft*. a bnanwia, eta. ore rnantionid. ecpeolsaV eblarng of X ic desb-aela. Am m 
dainbfa oampound, BENSEW sttfbnyl ehterxJ*. p^r«Qrob«nzen a MMmtf ofirorlde. D— 
(w-nhyfejTOjoo ajlfonyl ehtand*, irrArebenzftna euHenyt dilortde. maihvna cuHbnyi a»bMd>. ata 
ana rnet^'cned. EaoaAkfy e4rn«rmtj)phDnyt eWorid* h dedrsble. 

mm to* irrvantion approach » -ppied to dia p<Wi wt w, reaodon of ltyrane. Aa rtyrene. 
otyrene. p-m,thy< Ftyrane, o-inntrMn/ rtyrene, p-t-bucv» *trr*n«. o^n-butyl nynn*, p-cMoro 
styrono^eto. era «»htW Ecpeobfy alynwip » deenbte. £eU«« to th-c twenx/cfl. th. Wo» 
Uapwfiujuon of a menomn-os moh/l. aa wncerrtradon h o aalymarizetion reaodan 
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abj*A Tt is the rwa of (nob/1, pmfaraely. 

EPOI^avtheooneamMi-Bnofthe Bth cntMP ihatal compJex of the pufaeV t*V« » the rml ef s 
m*e*l a torn — aat a numbar — er the Donoentradan n « soVmerizotien ^U>, 9t>ct » 0.1 to 
TOO miffmol /I - deehibla — th, rwige of 5 - 50 mhireal / 1 — it is — the OMc^Wration of the 
ih*i*nium POTpoundofoiMinfclforTiiubjfl) — the same — the mol of okmaxni atem — « a 
nianher— 1 - ZW mTSrao4 /] H la lha rpnga of 10- 100 MlBancJ / I preferably. Shnflar^', ihm 
compound of a gmam^ fonnub U> and lha compound of tt) era tha *t*n total*, and are used in 
dia range of 1 - 100 m4Srrcl / L 

DXHfl tha i mol of tna aum total of a oompoond «apr*««ed with the cofnpMd v>d general 
form* CM whnh are mmmar ed with the general fennuU (5) to the fth group a>uI twpk>x 
Onexaf atem wwersion) — aa tn* ^*b'o pf e number — uauaUy — tho rangB ofai-100 — it« 
the ronge of I-1D mere preFerabty. nwaOw. tho mol of the sum toi*{ of a compound exarauerf 
with the eeenpeund and general fornaJa ft) vhich ere expressed «u> tha general formula (2) fce 
the abrnlnba> eereppwnd expressed with a «*n«rvl Mi (0 — aa u* rmHo of a Dumber — 
MfVfVy — the raiwa of O05-5 — it b the raajia of 02~Z more prefemtoly 
[W(5] h is desbabhr n? wally prepare the mttt«* rrhtch bsoornefl a raectbn wnUner from a 
ftvncsner, a soArent aMeh aj meotOTed later, and (C) under the ambient eb*9**hara of hertna, 
«u*h as nftroEBn, e* ^h* occasion cf irthiotierr of a corymorizjdon reaeUon. end to add (A3 and 
(B) to thn. Jf auaft mttowre is wBrraed, a potymarj*alion w'l begin. 

[DOlfl] Although DWk ia nrthing eepeolaOy oa edirmerizabon tamperatur* what i« specified. It 
uauaiy carriM out at 25 depvos C - 150 oexreai C. It is 60 d scree a C - 120 A*wn 0 

ft b desimbla. Pefyma^nb'on the Dmount usually needs several toi** - dozen* of 
houra. and vhould>i5t deablt <m tham acconSni to molKular vreicht Nitnaly, whatii nacesBary 
b to ehoon ths rjtto sf a roonemar/niuator suitably, and ji*at to vet up pcbrrNtriieben oma 
aneont n thta mention, ao thaa % may become desired niob^ wvrght oboe rumbai* avaraaj^ 
iMttttiarwerght rs controlaoJo by conversion. 

[DM 7} A* * peVnonotlon solwant. fKcyda group hydrocarbon «ch as oromado hyoVafiarbon 
selventa. K s hydrooafbon ca^i far example, bent-na. toluena. and a ayfcne. and a 
rrwthyloyoJo)irt«na. can be used Cspaeokty tduane end a irytent ms, daaVabla. Of course, e 
oofynurtzotfen >^*?lw can ba oarrJed out^kh * n«o-cohjent bnassiv* : bueOl PolyinerizBtlon 
t(r ™«» n ooob a paV*"aHution system at Q t*ww Q or less, adds fifaMholp Eh« a methanol. 
-*d avfoends a reaetiort. B^oquently. after an adaorba^ ramoves a metal eemptnv*, 
potrstrrene is rocoverobte by in* wt«r nfter a reaodon -tn. ^aeKru; and ovaporottai a. Mn> nrr 
end a istmL 

[001 8] in tni* imrenb'on. by carrylnj si* tha pdymerization of dt* aLyrent to the bottom of 
ointenca. of a tpodfio potymeft2aLi'ori -i-jSator, oonverslon Iner^^ a»d molacubr wefaUt 
anprovea kk <; nonaction with h with rtm. emovnt. Moroover. the feirrtajr averaee moleoufor weight 
CMn) of tha obteimd polystyrene i± coilrolfble by the mole raLia and eonmrtaon of a 
monomer Ailtl»tor<aspeci3iV (C) eompen^oO. Fyrthermore, shea mplacwrsr weirfit ytH jnorusa 
further if a mooomer is novrfy added when a po^me/fecdon ia completed ti generat. rn^teutoe 
Y*ifr\ can a to be adjusted 
[Wlfl] 

fjrxampk] AlvWgh an axample b ajwan to babw and da"»s hvent^n m axsUined to it, this 
krvention i* not Irnitod by these exar^plve \r>\w the eumnwry is «x C aedal All ostoatlon was 
performed under deeiseatnn nkreion-jtaa-alrrw sphere mind reoxanu eatraoted Wth 6Sa 
cyrtnge and it * PB added to the ayitom or reaction After ^stiiadort raDned the pofymerirrben 
solvent ond tha mpncrwr CctyreiiE), Oiey w«re daovdiced ond used by Umj a^rainmant of 
rArogen 

[002D] Exampla 1 ttyrene 275ml (24 mllimel), &02 JZmf CO 1/1 mDlbsoO oi Carbon tob-echbridec 
And utrahydrenaphtharene 0504ml la extroeted *n *n m$cah*\l mold fbah. AIltritniinEta 
In.QCanvity. into thJa miaad ra^uor 4.60ml CO. 12 mllinoO sr25*nM tok*ene solutions or a tfchfere 
bfs (Iriphwfyl phosphrne) ruthenuA 00 *ubfeQfontJy 3.e4nH (0.4 » mTKm\) *f 125mM toluene 
cokitlona of trSaanrppoxy aluminum was addad «L 2S dep-eas C and It mfcad to hamageneity. 
cvrrisd out the sealed tuba of this 14ml at o time ta th> Utt tube, it warmed ot 100 detyant C, 



end the pohrmo/uaUian reacuon was made ta tlvt 

BJWlJ When naotlon time peeeed 73 heu% ih. mrrnenzadon nacoon eyetem wos cooled at - 
73 *»tTo" C, the poVoaartt*tion -ne Eucpended. and tho to ebon solution w„ Sw^tUaUd Tha 
eonvanp^k of rtyrene was TH* tehan the rtyrona moramor m the obtabed reaetjEn solution wos 
anafmad by the rss aruxmotogyaphy method by making t-bvhydronaphch»Jeiie into an avtemal 
ctanderd Mercmrar. Mh of tha potyatyroaa gbtamed in reaotlen *aiuu*m was JS00. 
(0022J n oddMcJk. *bet^-menboned Idn — gal parmaatnn oVomottgraphy RJRAFU — it 
mepsuree tha fofeowinjt Esnditian ushg fow (tfia OPQ m«thod). 
Cel^t; Shodex603 K-B02. B04 CShowe Oonho [ KX. J KJC wh t ) 

Sofvant : ciibrofonn tMopemtura : Th* ZS da tree -O rate of flaw: A part for 1 mt/tDDZJ] h 
eaovrfr £ euuttela 1, k\ carried out sbnbrfy accept hawr>B ohonaed reaction time. That la. wtian 
31 hours passed as a r n vfe pf cookrui i poaymarffcauan reaction system, suapartolng a 
porymerbudon. obtairmaj a reaction aokinon AMtarfy in an example 1 and ^ a a tis a t hg bSe 
aorryerEion of styrena, and ta>. gf polystyrene, they arere 8ZS of oonvorslfin of JCrrano. and 

IPOZ4] Rapbmed wkh tha eerfaen bsb^ehbnde, and SUROMQ tnchloroethane was uaad. end aiso 
Ttt± palynvruation reaaDon wap mpde to start strJforly in *«amp(e 3 Bxample 1. Whan njicdon 
Uno paeeed 4 hours, as a nWt of ooolna o porynterUacion reaction eystam at -79 dagnavc C, 
auspanoSng n pohmertzadon, ebUinva; e rvaotbn soJution •■nSarfy n an example 1 Md 
i«w»ef tunc die oonwjfon of Wyrane, and Mn of P<Jy«y^na, they were 21* of mqreien of 
styy-r», and »«70a 

[<XrlS] In BXampb * example 3» t earrf«d out nrntarfy eotoepc hav^c changed reoobfon tntw, That 
fa, when ft9 Hevrv pessed, os o result of ^aBng « pdyroerbzatlen raa^ban cystom, suapendln^ * 
polymer tzfitian, o>uiric reaction rafuur* ajmilerty in en example I end ihvectigaunji ths 
oonverslcn at «r^f. fid Mh of pofc/otyrtn* Vhay were B3* of oonvaraTpr, «f atyrena and 
MnCfflML 

RlOifiJ Repboad wU. ifae carbon totiaohlorlde, and a^-2-fiUROInd lap butyr»ta wse used and 
eko the pofymerUatien reaction was made to start iMarfy ih wompb 5 examelo 1. When 
reaction bmo pae-md lA heuna, w 9 rewrc of oooanfl a perytr.arizvtion reaedon systayn aV -TB 
dao> ^ C. euspendau; ■ pobwarigaVpn. obbanim a naaUen aofatipn dmibriy in on eaampl. I 
and awaa£ V/ *^cthe convanlon of aryren* and tin of poh^tyrene. thmvvmwm 7W of oora/ersibrt 
cf styrene, and lanQOOo, 

[«27] In example fi 5. ft earned out sin-anV accept hivrrtc changed reeet-ao bm«. That 

i«, wfcen 67 hours cosstd. aa * result cf coolhi o polymari£at<on iwcdon cyotem. suapM*e>u; e 
eotrnanzation, obtaUna reaction mhrtwro dmHarty In on exarvtpla ) and awestigathg tha 
convwsion of rtyrene. and hh P f paryBtyreBe. they were 3«1 of conversion of styrena, and 

MnWOTj, 

[0O2a] €o-vb 7 styrena SJSbii (4B m-Unel). 0,48ml (OL-5 9 milGmdO of 1Uj beruene eokMons of 1- 
eWOMD ethylberizene. Tetn^oVonephthelene 2ji2ml and toluene, 4,9dm! ere extrooied in «n 
sggsbnt mold flask. After mpHng to homocnnclty. Into UUk naiad Bouor SLflOml (Oid mBimoD of 
25mM tohjene aoUieria C F« dichbro trb (ttfahenyl Mavphine) ruthenun (B> subsaovanUy 
LO^Bl (0^5 ftmlamol) of 0-94 M tobeno eolubom of triisobutybbnMnum could be added at 25 
dtp*** C end it shook oarrfed eot d»« aeibd tube of this 2-umJ it a lima to the tost tube, It 
warmed ok 100 decrees O. and ma p&tymmnnl'wjn reaobon was mada to teH 
[0029] Wh#n reaction tbie paaaad » houra. ae a recuH of oootlng a poVmaHtadsn reaction 
system. su*pa)nd>nc a pobtnerlzauon, ebtainina; reacuon matm slmibnV in an aiample 1 end 
awesdcotaui th. cpnvvcipn of ctyrene, and Mn ef pslyatyrene. ihoy were AS\ of cenvvnuon of 
ctyrena, and Mri20Ou, 

[0030] lr> evampte 8 example T. rt cerriod out shrlorly aiceapt havinj; chanced reaodon time. Tttat 
•a. when 35 B hours passed as a reoult of coofbg 9 poiymariutieri rtMeiian eyvborn. cuspenolnc 0 
pfchvhwrigation, eetahtng reaction mbcLuro *'wr&mr\y ^ an example 1 end Investigate*: iho 
conversion or al^mn*. and Mn o* povyatyrens, thev tan Su% of conversion of sryrene, and 
NM200. 

[003 1] gxvmple 0 ctyrene Sjofmi (32 inlGmol), oenEenesubhonyl ohtoride BMltM (0^2 rnUrrrcD. 
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and trtrahydrwuiphthaltanp 2 29ml an axtr&otad ih An pgcplpnt iwld flask After mlXukfc u> 
hofnoEwiolty. InU ihi» miipd fiauw 9.32mr (0.18 tnllfenol) of 17.17mM toijsna solution* »F s 
tKchlpno trn (trfphcnyt pheaphins) rwhswum (ID subjewjantly 1,02ml (0.93 millmol) of DJ4M 
tofcjenc nkit^ns of trtsooutyiolurfnum b* add* a ot 25 dw>*> C. end it chook. ovTiad 
cut t»e aealad U*o of this 1.6m> st a b>n. to lK» t« e t tube, tt w&rmed at 100 dpgrvus C and the 
potymorizotlon rtastle/t wpp rnde to &turt, 

[DoaU When reaction ikrw piMu»-J 1 9 Knn. iC J rftaufc or em fay « pofytneriubon reBOtkw 
«y*t«n pt -73 decrees C, Hjj^ivCnj, p polymerization, cbtaMny np;^> rr>i^tvrr dmlfarly H On 
axamcrfo 1 jtnfl 'nvestfotiru the OflrtVMlon oF«tyH**v and Mn of pelyilv-««, tWy w«re 43* of 
oonvetMie* ar.tyreoe. and Mn12?to. 

[0033} h BXtftol* IP sample 9. it earned out »imljrty except havkia &harut*d i"«^»ipf» bmo. 
TJ»»t it when 1«* ft6Ur» peeved. « a result of Cooto* p polymerization roaatfar) system, 
Buipencfinr n potyntarifcpfon. obtaining rcaadort fnixWo einitarty h an example 1 ml 
Wwctics&is the oorwerrfort of vtyr«n«. and Mn of potyfiiyf.ns. they were 76 K of aonveuion of 
■tynrw, and Mn220OO. 

A*eroxtraodng of comjwrkon 1 aEyrei* lJltaHlOmlmoa hre«ab*nfcpn» 

aZS4n* «id toluene 134mt in tufafric ond mbdno. bs hun. ^ wily , 1X>H (0.1 B1 mlEmeQ ?f 

\°W™ sokitiona of 1Hlr*M(p) oFazobtrisobutyrorJtr. w» *ddsd at 25 dojp-eos C Fnto l>* mfced 
Ifoww. * mixed to homatjan^tir. tb» wu wnimed oi » dpc^os C, and the pdyiw^K^ 
re action was mud* tc *t»rL 

W»n rasotion Un» pposed 6 hours, the poM»ft*EM*» reaction eystem wa* cooi.* ,1 - 
7B dpcrpiE C, the polyniBAz*4ian . M suspended, and ma reaction soKition wac Imeatfeoteil Th» 
eflrtv*noi»frtyrBne ma ZS» ^Kpn ps v «tyrana monomer irt ttv aVtiwwd motion aolutkwi vttii 
anBVZ«d by the gas ohronwbatr*0hy ^ihod by mJdns o brmakan»r* h«p an inCBnul 
standard. Ma^pwor. Mn of the polVstyMra abtnnad « reaotkm mbtur* 1 1SQfc 
C°°^Q ^ th* wnmpta f of bk ample oTeaovtii^n 2 Dsmpartaen. k e«ri*d ^vt v'rrrWbrfy «xoept 
hiivinr chnn|*d r*# c bon time. That fa, wrftan iw*a'«n time passed 31 tour*, aa a rmsvU of cooang: 
a porymsrtzaCert *>w ct fon cyrtonv. suapendSnx a p^>V T1 « r uM.K3n, abtaartna »aetaan rabtm 
Ti^fV h in «xam&l* I and «nvroticotTne tho ocDutnlex* <* %*yrm. wndMnof p<ifystyr*np. ihwy 

7 "** «^ conwtion of arty ron a, and UnfOQO, AooonKns to th* A>kiwf«civ» opjiroaoh of thb 
hvexitlon, IA> »tyr«no cyctam polymer whUb ct»trglpd tnolscubr nwWit *eet*^i C t9 
oonwaion can 0S obtained from the aoeva n»u!t 
[0OJ7] 

[Effect of crt* btwprrtnn] If the aiMator eyatam bp 4 this myertiDn b ujoo\ k can bm vtmy to control 
the nslooutar wal|ht «F p pinerabon poq/mer, Dvfai« po*/raOTzat»n oF tha stymi* ean b* «arT\ed 
out aoVanta^aewaV tiduBtrially. ond a atytw* prrtpn po^yrnor onn be nunufaetmd 
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